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Examining a popular political notion, this article presents results from a series of Spearman Rho calculations conducted 
to investigate relationships between countries’ rankings on international tests of mathematics and science and future eco- 
nomic competitiveness as measured by the 2006 World Economic Eorum’s Growth Competitiveness Index (GCI). The 
study investigated the existence of relationships between international test rankings from three different time periods 
during the last 50 years of U.S. education policy development (i.e., 1957-1982, 1983-2000, and 2001-2006) and 2006 
GCI ranks. It extends previous research on the topic by investigating how GCI rankings in the top 50 percent and bot- 
tom 50 percent relate to rankings on international tests for the countries that participated in each test. The study found 
that the relationship between ranks on international tests of mathematics and science and future economic strength is 
stronger among nations with lower-performing economies. Nations with strong economies, such as the United States, 
demonstrate a weaker, nonsignificant relationship. 
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Introduction 

The perceived connections between rankings on interna- 
tional tests of academic achievement and the economic 
health of the United States influenced national education 
policy for the past 50 years. Government reports and 
commissions consistently ascribe importance to the 
rankings of U.S. students on international tests of math- 
ematics and science achievement. The reports in turn 
influence education policy at the national level. 

Relationship Between Rankings and 
Eeonomie Growth 

The data from previous studies suggest that the relation- 
ship between student achievement rankings on interna- 
tional assessments of reading, mathematics, and science 
and a nation’s future economic growth is untenable and 
not causal (Krueger & Lindhal, 2001; Lewis, 1964; 
Ramirez, Luo, Schofer, & Meyer, 2006). Thus, this study 
will investigate relationships. The reader should not 
interpret prior results as a denial of the existence of a link 
between education and economic growth. 


Education and Economic Growth 

The U.S. government reported that high personal educa- 
tion levels equated to greater lifetime monetary earnings 
(U.S. Gensus Bureau, 2000). On average, personal 
income has risen approximately 10 percent for every 
additional year of schooling. In impoverished nations, 
the personal income gains can be as large as 20 percent 
for each additional year of schooling (Mincer, 1974; 
Psacharopoulos & Patrinos, 2002; van Ark, 2002). 
Examining the relationship between personal education 
levels and personal income and then drawing conclu- 
sions is one thing; however, transferring those same con- 
clusions to international tests and national economies 
(Krueger & Heckman, 2004) is quite another. The unit 
of analysis matters when one makes inferences about the 
connection of education to economics. However, the real 
earnings of U.S. workers with at least a bachelor’s degree 
fell by more than 5 percent between 2000 and 2004 
(Olson, 2006). Research has not shown a linear relation- 
ship between the general level of education attainment 
and a nation’s gross domestic product (GDP) (Krueger & 
Lindhal, 2001; Lewis, 1964). 
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The relationship between education and national 
economic growth slopes upward at lower levels of edu- 
cation (primary grades K-4), then plateaus at middle 
school levels (grades 5-8), then falls downward at sec- 
ondary and postsecondary levels (Krueger, 1999). 
Increases in the general population’s education level may 
have a greater influence on the economy in nations with 
nonexistent or lower-performing economies (e.g., Chad, 
Cameroon, Ethiopia, Kyrgyz Republic) than in highly 
developed economies because economically low-per- 
forming countries lack the critical mass of human capital 
necessary to build a high-functioning economy. In fact, 
countries with already high levels of education attain- 
ment see no effect on GDP when the population’s educa- 
tion level increases. The relationship between education 
and a country’s future economic growth is stronger in 
nations with lower-performing economies. It takes less of 
an increase in the population’s level of education to influ- 
ence the economy in struggling countries (Krueger, 
1999). The economy needs a better-educated citizenry to 
grow. For example, if everyone in Chad attained an 8th 
grade education, there would be a direct, positive impact 
on the economy because the nation would have a larger 
collective set of more competitive skills (human capital). 

Nations with strong economies (e.g., the top 22 
nations on the Growth Competitiveness Index, also 
known as the GCI) demonstrate a weaker relationship 
between increases in education attainment and econom- 
ic growth. Japan provides an example of this phenome- 
non. Japan’s stock market, the Nikkei 225 Average, 
closed at a high of 38,915 points on December 31, 1989, 
and on March 1, 2006, it closed at 16,099. The 2006 
closing was more than 50 percent lower than the 1989 
closing, yet Japan has ranked in the Top 10 on interna- 
tional tests of mathematics since the 1980s. Some may 
argue that the Nikkei average is not a proxy measure for 
economic robustness, but the precipitous drop does raise 
questions about the supposed causal connection 
between international standardized test scores and eco- 
nomic strength. 

Purpose 

Those who use rankings to influence U.S. education pol- 
icy voice two common arguments. They state (a) the 
future strength of the U.S. economy relates strongly to its 
rankings on international tests of education achieve- 
ment, and thus (b) the U.S. should develop public edu- 
cation policies that will improve the rankings of its stu- 
dents on international tests of achievement. The purpose 
of this study was to investigate the claims of a strong cor- 


relation between future economic strength and student 
achievement on international tests of mathematics and 
science. 

This study complements and adds to the knowledge 
dynamic in three important ways. First, it presents the 
results from a series of Spearman Rho calculations con- 
ducted to investigate the relationships, if any, between 
countries’ rankings on international tests of mathematics 
and science and future economic competitiveness as 
measured by the 2006 GCI (World Economic Forum, 
2006). The World Economic Forum publishes the GCI 
annually, headers from around the world recognize the 
GCI as a comprehensive indicator of future economic 
growth, and thus it is a valid index from which to inves- 
tigate the existence of relationships. 

Second, the study investigates the existence of rela- 
tionships for international tests of mathematics and sci- 
ence administered in three time periods during the last 
50 years of influential U.S. education policy develop- 
ment (1957-1982; 1983-2000; 2001-2006). The peri- 
ods represent the years between Sputnik and the release 
of the report A Nation at Risk (National Commission on 
Excellence in Education, 1983), the years following A 
Nation at Risk and including Goals 2000 legislation, and 
the first four years of the No Ghild Left Behind (NGLB) 
era. 

Finally, the study extends the recent work of Ramirez 
and colleagues (2006) by investigating how GGI rank- 
ings in the top 50 percent and bottom 50 percent relate 
to rankings on international tests for the countries that 
participated in each test. 

Research Questions 

Two research questions emerged from the literature base: 

1 . What correlations exist, if any, between coun- 
tries’ rankings on international tests of mathe- 
matics and science achievement and the GGI of 
future economic strength for the countries that 
participated in each test? 

2. What correlations exist, if any, between a 
country’s rankings on international tests of aca- 
demic achievement and the country’s GGI 
grouping (ranked in the top 50 percent or bot- 
tom 50 percent of the GGI)? 

Review of Relevant Literature 

International Tests of Mathematics and Science: 
Between Sputnik and A Nation at Risk Report 

The International Association for the Evaluation of 
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Educational Achievement (lEA) conducted three assess- 
ments following the launch of Sputnik in 1957 and prior 
to the release of the report A Nation at Risk (National 
Commission on Excellence in Education [NCEE] , 1983). 
The Eirst International Mathematics Study (ElMS), a test 
of 13-year-olds and students in their last year of second- 
ary school, occurred in 1964. Then, the lEA collected 
data for the Eirst International Science Study (EISS) in 
1970-1971. The target populations for EISS included 
10-year-old students, 14-year-old students, and students 
in their final year of secondary school. The lEA conduct- 
ed the Second International Mathematics Study (SIMS) 
in the early 1980s and collected data on the achievement 
of 13-year-olds and students in their final year of second- 
ary school. The lEA tests were not originally intended to 
be used to rank the performance of countries, but the 
preoccupation with ranks intensified after the release of 
A Nation of Risk (NCEST, 1992). 

After A Nation at Risk Report 

hollowing the release of the report A Nation at Risk, the 
lEA performed the Second International Science Study 
(SISS) from 1983 to 1986 and collected science achieve- 
ment data on 10-year-olds, 14-year-olds, and students in 
their final year of secondary school. The Educational 
Testing Service (ETS) administered the International 
Assessment of Education Progress-1 (lAEP-1) in 1988 and 
the follow-up study lAEP-11 in 1991 to assess science 
and mathematics achievement of 13-year-old students. 
The lEA conducted the Third International Mathematics 
and Science Study (TIMSS) in 1995 and tested 9-year- 
olds, 13-year-olds, and students in their final year of sec- 
ondary school. The lEA conducted the test again in 1999 
and 2003, and TIMSS now stands for Trends in 
International Mathematics and Science Study. 

The Organisation for Economic Co-operation and 
Development (OECD) administered the Program for 
International Student Assessment (PISA) in 2001 and 
2003 to assess achievement of 15-year-old students. 
OECD (2003) described the aim of the mathematics 
PISA as, “to determine the extent to which young people 
have acquired the wider knowledge and skills in reading, 
mathematical and scientific literacy that they will need in 
adult life” (p. 12). Whereas the TIMSS mathematics sec- 
tion relies on the multiple-choice format, PISA uses 
open-ended questions for one-third of the assessment 
and multiple-choice questions for the remaining two- 
thirds of the assessment. The mathematics sections of 
TIMSS and PISA differ in other ways as well. The PISA 


questions are longer, involving three times more words, 
more characters per word, and a higher Elesch-Kincaid 
reading level, 7.8 to 6.1 (Mullis, Martin, & Eoy 2005; 
OECD, 2003). 

50 Years of Policy Influence 

Rankings on international tests of academic achievement 
influenced the national education goals during the past 
50 years. The influence resulted in a focus on mathemat- 
ics and science achievement on international tests in 
order to compare the performance of U.S. students to 
“world-class standards” as a means to ensure future eco- 
nomic supremacy. By 1960, driven largely by the launch 
of Sputnik and the National Defense Education Act of 
1958, most states required that districts institute some 
type of internal standardized testing program to ensure 
that U.S. students made progress toward competing with 
students in the Soviet Union (Madaus, 1999). 

NCEE (1983) released the report A Nation at Risk 
(ANAR) during the first term of the Reagan era. The 
report is perhaps the most commonly referenced docu- 
ment in the last 25 years to tout the importance of inter- 
national rankings and the need for world-class standards 
in education. A major premise of the report is that the 
economic recession of the late 1970s and early 1980s, 
coupled with the meteoric rise of the Japanese and 
German economies, was caused in part by a lackluster 
U.S. kindergarten to 12th grade public education system, 
as evidenced by poor rankings on international tests of 
academic achievement. The report did not blame col- 
leges and universities; national monetary, trade, or tax 
policies; or corporate America. The opening line of 
ANAR signaled the importance the commission placed 
on comparing the U.S. education system to those around 
the globe: “Our Nation is at risk. Our once unchallenged 
preeminence in commerce, industry, science, and tech- 
nological innovation is being overtaken by competitors 
throughout the world” (p. 5). The NCEE noted the U.S. 
performance on international tests as the first indicator 
of risk: “International comparisons of student achieve- 
ment completed a decade ago reveal that on 19 academ- 
ic tests, American students were never first or second 
and, in comparison with other industrialized nations, 
were last seven times” (p. 8). The tests included the ElMS 
of 1964, EISS of 1970, and SIMS of 1977-1981. 

The charter for the NCEE assigned eight responsibil- 
ities to the commission. The second responsibility 
charged the commission to “examine and to compare 
and contrast the curricula, standards, and expectations of 
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the educational systems of several advanced countries 
with those of the United States” (1983, p. 39). 
Accordingly, the National Center on Education and the 
Economy supported strongly the report and its recom- 
mendation. The organization began the America’s Choice 
School Design program in 1998 and it continues to offer 
forums for those interested in lobbying for policy 
reforms related to doing “a much better job of giving our 
young people the world-class skills and knowledge they 
need to compete in a swiftly integrating world-economy” 
(National Center on Education and the Economy, 2006). 

The ANAR report reinvigorated the Sputnik era call 
for a national testing program, school choice initiatives, 
and vouchers, and gave a rebirth to the back-to-basics 
movement that helped retrench a narrow, discipline-cen- 
tered, and fragmented school curriculum easily meas- 
ured by commercially available standardized tests. The 
report brought about a renewed interest in making sim- 
plistic claims of linear, causal connections between the 
economic performance of the United States and its rank- 
ings on international tests. 

The pursuit of world-class standards and improved 
international test rankings led the National Governors 
Association to convene a meeting in 1986 to discuss the 
need to reform education. The governors made two rec- 
ommendations related to international rankings in the 
report, A Time for Results: (a) the U.S. education system 
should be guided by benchmarks based on international 
competitiveness, and (b) school choice should be imple- 
mented to increase academic performance. Eormer 
President George EI.W Bush convened the Eirst National 
Education Summit in 1989 to discuss the progress made 
since ANAR. The summit led to the creation of the 
National Education Goals Panel (NEGP) two years later 
and President Bush’s plan to “reform” education, as 
reported in the America 2000 plan (PL. 102-62). A 
major portion of the America 2000 plan was influenced 
by international test rankings. The plan called for the 
creation of a national system of examinations to ensure 
that U.S. students achieve at world-class levels. One alle- 
gation made in the America 2000 report (U.S. 
Department of Education, 1991) was that the perform- 
ance of U.S. students was “at or near the back of the pack 
in international comparisons” (p. 9). America 2000 called 
for the achievement of six broad goals. Goal 4 stated, “By 
the year 2000, U.S. students will be first in the world in 
science and mathematics achievement.” 

Concurrently, and driven by ANAR and the NEGlj 
the U.S. Department of Labor, through the Secretary’s 
Commission on Achieving Necessary Skills (1992), 


known as SCANS, developed a broad set of goals aimed 
at developing the workforce of the future. The skills 
included identification, organization, planning, and allo- 
cation of resources; interpersonal skills; working in 
teams; gathering and using information; understanding 
complex interrelationships in systems; and working with 
technology. Interestingly, the international tests of math- 
ematics and science do not measure those types of skills. 

The America 2000 report fanned the flames of inter- 
national, national, and statewide testing begun by the 
bellows of ANAR. Several testing and curriculum content 
standard amendments to the Elementary and Secondary 
Education Act in 1994 were influenced in part by inter- 
national test rankings (Barton, 2006; Elansche, 1998). 
Some (Bracey 2005; Tanner & Tanner, 2007) labeled 
this apparent obsession with testing as a pandemic that 
continues today. The report also reinvigorated former 
President Ronald Reagan’s prior push to open up the 
public education system to competition and choice on 
the premise it “will create the competitive climate that 
stimulates excellence” (U.S. Department of Education, 
1991, p. 53). 

Perhaps the strongest influence of international test 
scores on public policy was demonstrated when former 
President Bill Clinton supported, and the U.S. Congress 
passed, the Goals 2000 legislation in 1994 and codified 
the recommendations and goals listed in America 2000. 
President Clinton signed the goal of making U.S. stu- 
dents number one on international tests of mathematics 
and science into law. The law immediately began to affect 
federal funding to schools through the Title 1 program, 
competitive grants, state education grants, and research 
grants to universities and colleges. The fourth education 
goal stated overtly the importance of international rank- 
ings in setting national education policy: “By the year 
2000 U.S. students will be first in the world in science 
and mathematics achievement” (NCEST, 1992, p. i). 
When the legislation does not make overt reference to 
international performance rankings, one is prompted to 
assume that the rankings are meaningful because the 
authors used repeatedly descriptive phrases such as, 
“world-class levels of performance” (NCEST, 1992, p. i). 

Eederal legislation such as Goals 2000 affected fund- 
ing for competitive grants, drove research agendas at 
large universities and think tanks, and influenced teach- 
ing, curricula, and programs at the national and state lev- 
els. The legislation reignited the call for national stan- 
dards and assessments to ensure that U.S. students 
would be able to compete in the global marketplace. 
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The Goals 2000 legislation led to further curricular 
reductionism by creating a hyperinclination to use stan- 
dardized tests as monitoring and punitive devices to 
influence teaching at the classroom level (Tanner & 
Tanner, 2007). The legislation spawned policies advocat- 
ing alternate schools, magnet schools, and the use of 
public funds to support the segmentation and further 
fragmentation of the K-12 public school system. The 
codification of the America 2000 plan through Goals 
2000 and the acceptance of international test rankings as 
an evaluation tool for the U.S. education system and as 
the predictor of economic growth helped to seemingly 
cement the fundamental essentialist platform in the U.S. 
Department of Education. 

The pursuit of world-class standards intensified in 
1996 with the Second National Education Summit. The 
state governors resolved to create internationally com- 
petitive standards and assessments to monitor imple- 
mentation. Implicit in the agreement was an expectation 
that student performance on international achievement 
tests would improve. The Third National Education 
Summit reaffirmed the commitment of state leaders to 
raise standards and accountability so that all students 
could compete in the international marketplace. By the 
year 2000, 48 of the 50 states had curriculum standards 
and tests to monitor implementation. 

International test rankings drive, in part, the 
renewed interest in high school reform. The U.S. 
Education Department used the results of the 2003 PISA 
mathematics section to begin high school reforms. 
Margaret Spellings (2005), secretary of education, stated, 
“The first round of No Child Left Behind reforms focused 
on grades 3 to 8. And now we must finish the job in our 
high schools. . . . And we have also recently seen that 
American 15 -year-olds lag behind their peers across the 
world in math.” The NGLB Act makes specific reference 
to improving U.S. students’ rankings on international 
tests of mathematics and science. President George W 
Bush created the National Mathematics Advisory Panel 
in 2006 to make policy recommendations to the presi- 
dent and the secretary of education. He inserted more 
than $250 million into the 2007 budget to fund the 
Math Now program, similar in structure to the NGLB 
Reading Eirst program. 

The influence of international test rankings and the 
perceived connection to economic vitality is not confined 
to the political realm. International rankings influence 
policy decisions of some national education associations 
such as the National Gouncil of Teachers of Mathematics, 
the National Gouncil of Teachers of English, and the 


National Science Teachers Association (NSTA). NSTA 
notes the influence of international achievement in the 
1996 National Science Education Standards: “concerns 
regarding economic competitiveness stress the central 
importance of science and mathematics education that 
will allow us to keep pace with our global competitors” 
(National Research Gouncil, 1996, p. 12). 

Documented Flaws and Limitations of 
International Aehievement Tests 

Many variables affect a country’s performance on interna- 
tional tests of mathematics and science. Thus, determin- 
ing a causal connection between a nation’s rank on an 
international test and future economic growth is a diffi- 
cult enterprise fraught with error and myriad variables. 
Some common variables include (a) curricular alignment 
to topics tested, also known as opportunity to learn, (b) 
composition of the student sample of the population, (c) 
effect of poverty on test results, and (d) cultural view of 
the importance of education achievement. 

Opportunity to Learn 

Opportunity to earn (OTL) refers to the degree to which 
a country’s curriculum includes or closely matches the 
tested topics. Eor example, 23 percent of the questions 
on the TIMSS 1999 mathematics test (for U.S. 12th 
grade students) presumed students had already complet- 
ed calculus. Most U.S. students do not take calculus due 
in part to the nationwide curricular reductionism driven 
by federal education policies that began following 
Sputnik and extended through the 1960s and 1970s 
(Bracey 2003; Tanner & Tanner, 2007). Westbury 
(1992) found that the grade 8 portion of the SIMS was 
appropriate for students enrolled in algebra classes, and 
those students faired well on the assessment. 
Unfortunately, only 14 percent of the U.S. student sam- 
ple took algebra prior to or at the time of the test. 

The degree of curricular alignment and OTL also 
relate to the corresponding relationship between grade 
level and student age. Eor example, ages of students test- 
ed in their “final of year school” ranged from 17 years old 
in the United States to 21 years old (college seniors) in 
other countries (Bracey, 2003). Different structures of 
secondary schooling contribute to the student age differ- 
ences among nations. Undoubtedly, any international 
assessment instrument will not reflect appropriately the 
curricula of any one country because there does not exist 
a standardized global curriculum (O’Leary, Kellaghan, 
Madaus, & Beaton, 2000). 
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Sampling Issues 

The sample student populations of other nations gener- 
ally do not compare well with the student population of 
the United States. The students tested in many countries 
represent selective populations “whereas the U.S. stu- 
dents represent an actual sampling of the total student 
population and age grouping” (Tanner & Tanner, 2007, 
p. 357). Rotberg (1990) found that student selectivity 
correlated positively to higher results on the SIMS. The 
samples used by many nations to represent students in 
the final year of school for TIMSS would not meet the 
definition of random. For example, Russia tested only 
native speakers; Switzerland included only students in 
15 of 26 cantons; Israel tested only students in Hebrew- 
speaking schools; and Spain restricted the sample popu- 
lation to Spanish-speaking schools except for students in 
Cataluna (Lapointe, Askew, & Mead, 1992). Italy 
excluded entire provinces, such as Sicily (Bracey 2003). 
In comparison, the U.S. included 98 percent of the stu- 
dent population in the available TIMSS sample. 

The Condition of Poverty 

One must consider poverty rates when discussing com- 
parability of student samples. According to UNICEh the 
U.S. ranked second highest behind Russia in the percent- 
age of students under the age of 18 living in poverty 
(Bradbury &Jantti, 1999). Ultimate education achieve- 
ment in the United States correlates to socioeconomic 
status (SES), and SES influences standardized test scores, 
further confounding the meaning of international test 
results (ABT Associates, 1993; Bracey, 2003; Payne & 
Biddle, 1999; Rothstein, 2004). U.S. poverty rates corre- 
late strongly with race and student achievement on stan- 
dardized tests, more so than in other industrialized 
nations (OECD, 2005; Rotberg, 2006). For example, 
white U.S. students ranked second out of 29 countries 
on the 2000 PISA reading tests, seventh out of 30 in 
mathematics, and fourth out of 30 in science. 
Conversely, black and Hispanic students ranked 26th of 
30 countries on the reading test, and 27th of 30 coun- 
tries on the mathematics and science tests. 

Cultural Influence on Test Scores 

The cultural view of the importance of education can 
drive schooling practices and affect achievement. For 
example, in Asian countries such as Japan it is common 
for students to attend after-school tutoring sessions 
known as Juku or Cram School three to five hours per 
week at the parents’ expense (Rotberg, 2006). Extra time 
after school combined with an average school year of 
200 days creates an advantage of two and one-half years 


of schooling for students of Asian countries. The vari- 
ables presented make it difficult to determine causal con- 
nections (Krueger & Lindhal, 2001; Lewis, 1964; 
Ramirez et al, 2006). 

Index of Economic Competitiveness 

The World Economic Forum (WEE) defines competi- 
tiveness as the collection of factors, national policies, and 
institutions that make up the productivity of a country 
and influence the level of prosperity that can be achieved 
by an economy. The WEE produces an annual ranking of 
future economic competitiveness: the GCI. In producing 
the GCI, the WEE works to identify characteristics that 
determine the economic growth of 125 countries. 

The WEE aims to explain the factors that contribute 
to the differences between economies and to identify 
why some economies are stronger or weaker than others. 
The organization calculates the GCI based on three com- 
ponent indexes: (a) technology innovation and adoption, 
(b) the integrity of public institutions, and (c) macroeco- 
nomic environment. The WEE evaluates each index 
based on survey data (e.g., concept of judicial independ- 
ence, amount of perceived institutionalized corruption, 
inefficient government intervention in the economy) and 
data from leading economic indicators for each country. 

The GCI has been a consistent predictor of U.S. eco- 
nomic growth. The U.S. economy, as measured by GDP 
growth, has been expanding for more than five years. 
The U.S. ranked in the top two of 125 nations on the 
GCI for six of the last seven years (2007 was the first year 
since before 2000 that the U.S. did not rank in the top 
two). More detail about the criteria for the GCI can be 
found at the Web site: 

http://www.weforum.org/pdf/Global_Competitiveness_ 

Reports/Reports/gcr_2006/gcr2006_summary.pdf. 

Sample of Assessments 

The initial sample of assessments used in this study 
included all international assessments of mathematics 
and science achievement administered since the launch 
of Sputnik up to 2006 (N = 11). Mathematics and sci- 
ence assessments were chosen over reading assessments 
because it is the rankings of U.S. students on mathemat- 
ics and science assessments that receive the most policy 
attention in the United States. The researcher sought to 
analyze assessments that (a) represented the major 
industrial countries from various regions of the world 
that participated in international assessments, and (b) 
represented several decades so as to capture important 
time spans in U.S. education policymaking history. 
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Assessments with fewer than 10 participating coun- 
tries were excluded because they did not represent a 
global sample. For example, the SIMS included only five 
countries and several provinces from Canada and thus it 
was excluded from the sample. The researcher excluded 
the lAEP I (13-year-old students in 1988) and lAEP II 
(1991) because the sample population was similar to that 
of the TIMSS 1995 (students in last year of secondary 
school) and policymakers more often quote TIMSS 
scores as a reason to implement specific education 
reforms such as Goals 2000. Both student populations 
(lEAP and TIMSS) would have graduated high school 
within two to four years of each other and thus represent 
roughly similar time periods and similar segments of the 
current U.S. workforce. 

The final sample included rankings and scores from 
assessments of mathematics and science administered in 
1964 (FIMS for 13-year-olds), 1970 (FISS for 14-year- 
olds), 1995 (TIMSS mathematics and science sections for 
students in the final year of secondary school), and 2003 
(PISA mathematics and science literacy sections for 15- 
year-old students). 

Analysis 

The researcher used Spearman Rho calculations to exam- 
ine the correlation between the participating countries’ 
GCI ranks and rankings on the international assessments 
of mathematics and science. Spearman Rho is appropri- 
ate for ranked data. The researcher performed addition- 
al analyses and examined the correlations for the popu- 
lation of countries that participated in international 
assessments and ranked in the top 50 percent of the GCI 
and the countries at the bottom 50 percent of the GCI for 
the testing population. For example, the GCI ranks for 
the 37 participating countries on the 2003 PISA mathe- 
matics test ranged from 1st to 87th. Ranks 1-22 repre- 
sented countries that had economies ranked in the top 
50 percent of the GCI and that participated in the PISA 
2003 (n = 18), and ranks 23-87 represented countries 
that participated and had economies in the bottom 50 
percent of the GCI (n = 19). Data from countries that did 
not receive a GCI rank or did not participate in an assess- 
ment were not included in the correlation analyses. Data 
from the FIMS and FISS were excluded from the second- 
ary analyses because of small sample size. 

Results 

PISA 2003 Mathematics & Science for 15-Year-Olds 

Data suggest moderate, positive (.679 and .531), signifi- 
cant (p < .001) correlations between future economic 


strength (GCI rank) and ranks on PISA mathematics and 
science literacy tests when all participating countries (N 
= 37) are included in the analysis (see Table 1). However, 
the correlation weakens and almost disappears when the 
calculation includes only countries ranked in the top 50 
percent of the GCI. The data suggest weak, positive (.215 
and .191), nonsignificant (p > .05) correlations between 
GCI rank and ranks on PISA mathematics and science 
literacy tests for the participating countries in the top 50 
percent of the GCI (see Table 2). 

The correlations between GCI and test performance 
appear stronger for weaker economies. Data suggest 
moderate (.546 and .471) significant (p < .05) correla- 
tions for the participating countries ranked in the bottom 
50 percent of the GCI (see Table 3). 

TIMSS 1995 Mathematics & Science for Students in 
Final Year of Secondary School 

Data suggest moderate, positive (.671 and .703), signifi- 
cant (p < .001) correlations between GCI rank and ranks 
on TIMSS science and mathematics tests when all partic- 
ipating countries (N = 21) are included in the analysis 
(see Table 4). Data suggest little, if any, negative (-.079), 
nonsignificant (p > .05) correlation between GCI rank 
and rank on the TIMSS mathematics test and a weak, 
positive (.370), nonsignificant (p > .05) correlation 
between GCI rank and rank on the TIMSS science test 
for the participating countries ranked in the top 50 per- 
cent of the GCI for the sample (see Table 5). 
Furthermore, strong, positive (.724 and .733), signifi- 
cant (p < .05) correlations exist between GCI rank and 
rank on TIMSS science and mathematics tests for the 
participating countries ranked in the bottom 50 percent 
of the GCI (see Table 6). 

FIMS 1964 for 13-Year-Olds & FISS 1970 for 14- 
Year-Olds and Last Year of Secondary School 

Data suggest weak, negative (-.182 and -.118), non- 
significant (p > .05) correlations between GCI rank and 
rank on the FIMS for 13-year-olds (n = 12) and FISS for 
14-year-olds (n = 14) (see Table 7). Data suggest a mod- 
erate, negative (-.417), nonsignificant (p > .05) correla- 
tion between GCI rank and rank on the FIMS for stu- 
dents in the last year of secondary school (n = 9) (see 
Table 8). Likewise, data suggest a weak, negative (-.145), 
nonsignificant (p > .05) correlation between GCI rank 
and rank on the FISS for students in the last year of sec- 
ondary school (n = 11). 

The only significant correlations observed occurred 
for the sample of countries ranked in the bottom 50 per- 
cent of the GCI that participated in the PISA and TIMSS 
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Table 1 : Correlation Between GCl and PISA 2003 Mathematics Literacy, Problem-Solving, and Science Literacy 
Ranks and Scores of 15-Year-Olds 

Country (N = 37) 

GCI Rank 

PISA Math Literacy 
Rank/Score 

PISA Problem-Solving 
Rank/Score 

PISA Science Literacy 
Rank/Score 

Switzerland 

1 

9/527 

7/529 

11/513 

Finland 

2 

2/544 

4/536 

1/548 

Sweden 

3 

17/509 

14/510 

14/506 

Denmark 

4 

15/514 

12/514 

29/475 

United States 

6 

27/483 

18/493 

21/491 

Japan 

7 

6/534 

1/557 

1/548 

Germany 

8 

19/503 

19/490 

17/502 

Netherlands 

9 

4/538 

DNP 

7/524 

Hong Kong-China 

11 

1/550 

DNP 

3/540 

Norway 

12 

22/495 

16/499 

26/484 

Iceland 

14 

14/515 

12/514 

19/495 

Canada 

16 

7/532 

5/533 

10/519 

Austria 

17 

18/506 

11/515 

21/491 

France 

18 

16/511 

10/517 

12/511 

Australia 

19 

11/524 

5/533 

5/525 

Belgium 

20 

8/529 

9/520 

13/509 

Ireland 

21 

19/503 

15/503 

15/505 

Luxembourg 

22 

23/493 

28/446 

27/483 

New Zealand 

23 

12/523 

3/537 

9/521 

Korea 

24 

3/542 

2/547 

4/538 

Spain 

28 

26/485 

22/476 

24/487 

Czech Rep. 

29 

13/516 

17/498 

8/523 

Portugal 

34 

30/466 

26/454 

30/468 

Thailand 

35 

36/417 

DNP 

34/429 

Latvia 

36 

27/483 

24/463 

23/489 

Slovak Rep. 

37 

21/498 

DNP 

19/495 

Hungary 

41 

24/490 

20/488 

16/503 

Italy 

42 

30/466 

25/457 

24/487 

Greece 

47 

32/445 

27/447 

28/481 

Poland 

48 

24/490 

23/470 

18/498 

Indonesia 

50 

38/360 

DNP 

36/395 

Macao-China 

54 

9/527 

DNP 

5/525 

Mexico 

58 

37/385 

29/387 

35/405 

Turkey 

59 

34/423 

DNP 

33/434 

Russia 

62 

29/468 

21/478 

23/489 

Uruguay 

73 

35/422 

DNP 

31/438 

Serbia 

87 

33/437 

DNP 

32/436 

Spearman Rho GCI 


.679** 

.621** 

.531** 

Note: Average score 500 for each test. Only countries that received a GCI rank included. DNP = Country did not participate in the test. ** 
= Statistically significant (p < .001) 


Christopher H. Tienken 


Table 2: Correlation Between the Participating Countries Ranked in the Top 50 Percent of the GCI and Their PISA 
2003 Mathematics Literacy, Problem-Solving , and Science Literacy Ranks and Scores of 15-Year-Olds 

Country (n = 18) 

GCI Rank 

PISA Math Literacy 
Rank/Score 

PISA Problem-Solving 
Rank/Score 

PISA Science Literacy 
Rank/Score 

Switzerland 

1 

9/527 

7/529 

11/513 

Finland 

2 

2/544 

4/536 

1/548 

Sweden 

3 

17/509 

14/510 

14/506 

Denmark 

4 

15/514 

12/514 

29/475 

United States 

6 

27/483 

18/493 

21/491 

Japan 

7 

6/534 

1/557 

1/548 

Germany 

8 

19/503 

19/490 

17/502 

Netherlands 

9 

4/538 

DNP 

7/524 

Hong Kong-China 

11 

1/550 

DNP 

3/540 

Norway 

12 

22/495 

16/499 

26/484 

Iceland 

14 

14/515 

12/514 

19/495 

Canada 

16 

7/532 

5/533 

10/519 

Austria 

17 

18/506 

11/515 

21/491 

France 

18 

16/511 

10/517 

12/511 

Australia 

19 

11/524 

5/533 

5/525 

Belgium 

20 

8/529 

9/520 

13/509 

Ireland 

21 

19/503 

15/503 

15/505 

Luxembourg 

22 

23/493 

28/446 

27/483 

Spearman Rho GCI 


.215 (.315) 

-.090 (.759) 

.191 (.457) 

Note: Average score 500 for each test. Only countries that received a GCI rank included. DNP = Country did not participate in the test, p 
value in ( ) 


tests. The sample of countries ranked in the GCI top 50 
percent for those assessments exhibited nonsignificant 
correlations. 

Conclusions 

The relationship between ranks on international tests of 
education achievement and future economic strength is 
stronger in nations that have economies grouped in the 
bottom 50% of the GCI rankings. In countries with 
economies grouped in bottom 50% of the GCI ranks it 
takes less of an increase in the population’s average level 
of education completed (e.g., the average level of educa- 
tion increase from 9 years of formal schooling to 11 
years) to improve the economy (Krueger, 1999). 

For example, if everyone in Chad attained an 8th 
grade education, there would be a direct positive impact 
on the economy because the nation would have a larger 
collective set of more competitive skills (human capital). 


Nations with strong economies (e.g., the top 22 nations 
on the GCI) demonstrate a weak, nonsignificant relation- 
ship between ranks on international tests of mathematics 
and science achievement and economic strength as 
measured by GCI ranks. This conclusion is congruent 
with the economics literature base findings that coun- 
tries with already high levels of education attainment see 
no effect on GDP by incremental increases in the popu- 
lations’ levels of education (Bils & Klenow, 1998; 
Krueger & Lindhal, 2001). 

The relationship between education and a country’s 
future economic growth is stronger in nations with 
lower-performing economies. In high-performing 
nations, the education system needs the economy more 
than the economy needs the education system (Bils & 
Klenow, 1998). Competitive and expanding labor mar- 
kets in countries with strong economies drive the citizen- 
ry to seek higher levels of education (Krueger & Solow, 
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Table 3: Gorrelation Between the Participating Gountries Ranked in the Bottom 50 Percent of the GGl and Their 
PISA 2003 Mathematics Literacy, Problem-Solving, and Science Literacy Ranks and Scores of 15-Year-Olds 

Country (n = 19) 

GCI Rank 

PISA 2003 Math 
Literacy Rank/Score 

PISA 2003 Problem- 
Solving Rank/Score 

PISA 2003 Science 
Literacy Rank/Score 

New Zealand 

23 

12/523 

3/537 

9/521 

Korea 

24 

3/542 

2/547 

4/538 

Spain 

28 

26/485 

22/476 

24/487 

Czech Rep. 

29 

13/516 

17/498 

8/523 

Portugal 

34 

30/466 

26/454 

30/468 

Thailand 

35 

36/417 

DNP 

34/429 

Latvia 

36 

27/483 

24/463 

23/489 

Slovak Rep. 

37 

21/498 

DNP 

19/495 

Hungary 

41 

24/490 

20/488 

16/503 

Italy 

42 

30/466 

25/457 

24/487 

Greece 

47 

32/445 

27/447 

28/481 

Poland 

48 

24/490 

23/470 

18/498 

Indonesia 

50 

38/360 

DNP 

36/395 

Macao-China 

54 

9/527 

DNP 

5/525 

Mexico 

58 

37/385 

29/387 

35/405 

Turkey 

59 

34/423 

DNP 

33/434 

Russia 

62 

29/468 

21/478 

23/489 

Uruguay 

73 

35/422 

DNP 

31/438 

Serbia-Montenegro 

87 

33/437 

DNP 

32/436 

Spearman Rho GCI 


.546* 

.601* 

.471* 

Note: Average score 500 for each test. Only countries that received a GCI rank included. DNP = Country did not participate in the test. * = 
Statistically significant (p <.05) 


2001). Harbison and Myers (1956) noted, “Education is 
both the seed and flower of economic development” (p. 
xi). Nations functioning at high economic and education 
levels require larger changes in the education attainment 
of a majority of the citizenry to have a significant influ- 
ence on the economy. 

Given the growing knowledge dynamic on this sub- 
ject (e.g., Bils & Klenow, 1998; Bracey 2005; Harbison 
& Myers, 1956; Krueger, 1999; Krueger & Lindhal, 
2001; Ramirez et ah, 2006) policymakers and education 
leaders in the United States may wish to evaluate the 50- 
year practice of developing national education policy 
based on the assumption that high ranks on internation- 
al achievement tests lead to a strong economy. 

The United States remains a global leader in overall 
economic strength (WEI; 2005) as measured by the GCl. 
The WEE ranked the U.S. economy first or second dur- 
ing six of the last seven years. Only Einland ranked con- 
sistently higher during that time period (ranked 1st in 


five of seven years). Only one Asian country, Singapore, 
achieved a rank in the top two (in 2000) during that time 
period. (The United States ranked first in 2000.) Japan 
ranked in the GGl top 10 only twice since 2000. 
Although the United States consistently ranks within the 
top 2 percent of all countries in the GGI sample (N = 125 
countries), it did not rank in the top 50 percent of inter- 
national achievement for participating countries on the 
assessments sampled for this study. In the case of the 
United States, the data do not support the claim that a 
correlation exists between performance on international 
tests of mathematics and science and economic strength 
as measured by the GGl. 

Many factors work in concert to contribute to the 
economic growth of the United States. Eactors such as 
tax policy, trade policy, public housing and health poli- 
cies, legal issues, market conditions, and the fidelity of 
governmental institutions can constrain or help to 
expand the economy. Hanushek and Woessman (2007) 
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Table 4: Correlation Between GCI and TIMSS 1995 Science Literacy and Mathematics Literacy Ranks and Scores 
for Students in the Final Year of Secondary School for Participating Countries 

Country (N = 21) 

GCI Rank 

TIMSS Science Literacy 1995 
Rank/Score 

TIMSS Math Literacy 1995 
Rank/Score 

Switzerland 

1 

7/523 

4/540 

Sweden 

3 

1/559 

2/552 

Denmark^ 

4 

11/509 

3/547 

United States^ 

6 

16/480 

19/461 

Germany^ 

8 

12/497 

13/495 

Netherlands^ 

9 

2/558 

1/560 

Norway^ 

12 

4/544 

6/528 

Iceland^ 

14 

3/549 

5/534 

Canada^ 

16 

5/532 

10/519 

Austria^ 

17 

8/520 

11/518 

France^ 

18 

13/487 

7/523 

Australia^ 

19 

8/520 

8/522 

New Zealand 

23 

6/529 

8/522 

Czech Rep. 

29 

13/487 

18/466 

Slovenia^ 

33 

10/517 

12/512 

Lithuania 

40 

19/461 

17/469 

Hungary 

41 

18/471 

14/483 

Italy^ 

42 

17/475 

15/476 

South Africa^ 

45 

21/349 

21/356 

Cyprus 

46 

20/448 

20/446 

Russia 

62 

15/481 

16/471 

Spearman Rho GCI 


.671** 

703 ** 

Note: TIMSS International average country scale score is 500 for the mathematics test and the science test. (#) Represents rank for country 
with valid sample. ^ Unapproved student sampling procedures and low participation rates. ^ Country did not satisfy guidelines for sample 
population rates. ^ Unapproved student sample. ** = Statistically significant (p < .01) 


Stated, “Simply providing more or higher-quality school- 
ing may yield little in the way of economic growth” (p. 
30). 

Commentary 

A cynic may believe that policymakers ignore the data 
knowingly. The Latin prefixes dis and mis are used to 
convey not/to deprive and less/wrong respectively. The 
words disinformation and misinformation convey the 
meanings of depriving one (the public) of the truth and 
providing wrong information, purposely. In national pol- 
itics, critics use education disinformation and misinfor- 
mation sometimes to perpetuate the merry-go-round 
approach to school reform in order to further political 
agendas. 

A less cynical person may side with Socrates when 
evaluating the arguments regarding the alleged connec- 
tion between international test-score rankings and eco- 


nomic growth. Socrates articulated the difference 
between fact and opinion by explaining that opinion 
resides somewhere between what is (knowledge) and 
what is not (ignorance). He stated, “many conventional 
views held by most people . . . hover somewhere 
between what is not and what fully is” (Plato, trans. 
2003, 203d). Socrates described that those who have the 
eyes to seek the facts but are unable (or unwilling), even 
with the help of a guide, give opinions. However, it “can- 
not be said that they know any of the things they hold 
opinions about” (Plato, trans. 2003, 203e). It maybe that 
those charged with creating and managing education 
policies have the capability to see and interpret the data 
but choose not to do so. Therefore, they give opinions 
(i.e., high ranks on international tests of mathematics 
and science bring about future economic strength) about 
which they know nothing. 
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Table 5: Correlation Between the Participating Countries Ranked in the Top 50 percent of the GCI and Their 
TIMSS Science Literacy and Mathematics Literacy Ranks and Scores for Students in the Final Year of Secondary 
School 

Country (n = 10) 

GCI Rank 

TIMSS Science Literacy 1995 
Rank/Score 

TIMSS Math Literacy 1995 
Rank/Score 

Switzerland 

1 

7/523 

4/540 

Sweden 

3 

1/559 

2/552 

Denmark^ 

4 

11/509 

3/547 

United States^ 

6 

16/480 

19/461 

Germany^ 

8 

12/497 

13/495 

Netherlands^ 

9 

2/558 

1/560 

Norway^ 

12 

4/544 

6/528 

Iceland^ 

14 

3/549 

5/534 

Canada^ 

16 

5/532 

10/519 

Austria^ 

17 

8/520 

11/518 

Spearman Rho GCI 


-.079 (.829) 

.370 (.293) 

Note: International average score 500 for each test. ^ Unapproved student sampling procedures and low participation rates. ^ Country did 
not satisfy guidelines for sample population rates. ^ Unapproved student sample, p value in ( ) 


Table 6: Correlation Between the Participating Countries Ranked in the Bottom 50 percent of the GCI and Their 
TIMSS Science Literacy and Mathematics Literacy Ranks and Scores for Students in the Final Year of Secondary 
School 

Country (n =11) 

GCI Rank 

TIMSS Science Literacy 1995 
Rank/Score 

TIMSS Math Literacy 1995 
Rank/Score 

France^ 

18 

13/487 

7/523 

Australia^ 

19 

8/520 

8/522 

New Zealand 

23 

6/529 

8/522 

Czech Rep. 

29 

13/487 

18/466 

Slovenia^ 

33 

10/517 

12/512 

Lithuania 

40 

19/461 

17/469 

Hungary 

41 

18/471 

14/483 

Italy^ 

42 

17/475 

15/476 

South Africa^ 

45 

21/349 

21/356 

Cyprus 

46 

20/448 

20/446 

Russia 

62 

15/481 

16/471 

Spearman Rho GCI 


.724* (.05) 

.733* (.05) 

Note: International average score 500 for each test. ^ Unapproved student sampling procedures and low participation rates. ^ Country did 
not satisfy guidelines for sample population rates. * = Statistically significant (p < .05) 
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Table 7: Correlation Between GCI and the Number of Items Correct for the Participating Countries on the First 
International Mathematics (FIMS 1964) and Science (FISS 1970) Studies for 13- and 14-Year-Olds 

Country (N = 17) 

GCI Rank 

FIMS 13-Year-Olds 
RankMtems Correct 

FISS 14-Year-Olds 
Rank'^/Items Correct 

Finland 

2 

4/26.4 

11/20.5 

Sweden 

3 

12/15.3 

6/21.7 

United States 

6 

11/17.8 

7/21.6 

laoan 

7 

2/32.2 

1/31.2 

Germany 

8 

5/25.4 

5/23.7 

Netherlands 

9 

8/21.4 

13/17.8 

England 

10 

6/23.8 

9/21.3 

Israel 

15 

1/32.3 

DNP 

France 

18 

9/21.0 

DNP 

Australia 

19 

10/18.9 

3/24.6 

Belgium 

20 

3/30.4 

DNP 

New Zealand 

23 

DNP 

4/24.2 

Hungary 

41 

DNP 

2/29.1 

Italy 

42 

DNP 

12/18.5 

Belgium fFr.) 

NR 

DNP 

13/15.4 

Belgium (FL) 

NR 

DNP 

10/21.2 

Scotland 

NR 

7/22.3 

8/21.4 

Soearman Rho GCI 


-.182 (.593) 

-.1181.729) 

Note: DNP = Country did not participate in the test. ®FIMS (n = 11), 1964; '^FISS (n =11), 1970. p value in ( ) 


Table 8: Correlation Between GCI and the Number of Items Correct for the Participating Countries on the First 
International Mathematics (FIMS 1964) and Science (FISS 1970) Studies for Students in the Last Year of 
Secondary School for Participating Countries^ 

Country (N = 13) 

GCI Rank 

FIMS Last Year of Secondary 
School Rank/Items Correct 

FISS Last Year of Secondary 
School Rank/Items Correct 

Finland 

2 

6/22.5 

8/19.8 

Sweden 

3 

9/12.6 

9/19.2 

United States 

6 

10/8.3 

14/13.7 

Japan 

7 

3/25.3 

DNP 

Germany 

8 

1/27.7 

2/26.9 

Netherlands 

9 

4/24.7 

4/23.3 

England 

10 

7/21.4 

5/23.1 

France 

18 

2/26.2 

10/18.3 

Australia 

19 

DNP 

3/24.7 

Belgium 

20 

5/24.2 

DNP 

New Zealand 

23 

DNP 

1/29.0 

Hungary 

41 

DNP 

7/23.0 

Italy 

42 

DNP 

12/15.9 

Spearman Rho GCI 


-.417 (.265) 

-.145 (.617) 

FIMS (n = 9) FISS (n =11) ^ Scores for students not majoring in mathematics. DNP = Country did not participate in the test. 
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